OPTICAL WIRING SUBSTRATE AND OPTICAL WIRING MODULE AND THEIR 
MANUFACTURING METHOD 



Patent number: 

Publication date: 

Inventor: 

Applicant: 

Classification: 
- international: 



JP2002006161 
2002-01-09 
OGAWA TAKESHI 
SONY CORP 



Also published as: 

JP2002006161 (A) 



G02B6/122; G02B6/12; G02B6/13; H01L31/0232; 
H01L31/12; H05K3/46 

- european: 

Application number: JP200001 83441 20000619 
Priority number(s): 



Abstract of JP2002006161 

PROBLEM TO BE SOLVED: To provide a wiring 
substrate and a wiring substrate module which 
make it possible to rapidly transmit signals and 
effectively prevent a damage caused by external 
factors, and their manufacturing method. 
SOLUTION: The electric wiring element 10 
having electric wiring patterns 12a-12g formed on 
an insulating substrate 1 1 and an insulating layer 
20 covering the electric wiring element 10 are 
provided, and an optical waveguide 30 as an 
optical wiring is provided in the insulating layer 
20. A luminous element 40 and a light receiving 
element 50 are provided in the insulating layer 
20, and IC chips 61 and 62 are provided on the 
opposite side to the electric wiring element 1 0 of 
the insulating layer 20. Since the optical 
waveguide 30 is provided in the insulating layer 
20, the occurrence of the break of the optical 
wiring and an optical noise can be prevented, 
and the loss in optical propagation can be 
reduced. 
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[if**l] mfmm'^-^zG-rz&ftb. 
[it** 2] $?>iw, 

if** i w®.<D%w$k&m* 
[if**4i ^iE3t^&^tt, iti&mmmoftm^ 

[if**5] 

[if**6] lIUfESgftjff^-li, «^,m-§-S:Pfi*D-r?)fc 

utifESi i <o«^ADii«i^Mia^2(75«-§-efliDm®t^ 

«^f$K«i^$nT^5r<k£#®£^3if**51E«c 
[if**7] *fllE^*3fe^l4, H^SffiS:f|]*D-rSfc 

fe^Komasa^sr^^i-Wb, jo 
nfjfE«5tiEi®gBii. ^a>btt^mffiasfWni£*i5Sg2 

striE^ 1 (Dmmnm t utrfsss 2 <nnm.mM t ^m^fti- 
WAtstix\>*& z t &*Mgtt-f-5if**6 

[if**8l tfJiESftifmi, gmbfcTfcfi^ia&C 

u 

w®2<73fg^-tts^fl:1s*5iB^:$n. 40 

tt^tw \zrnm. $ lit v > 5 c £ & *ms& t -r 5 is** 5 m®. 

[if**9] ffJiaS*^li, Hj^HEESrWAD-rSfc 
from 3 <0©^ffi®5r $ «b irW U 

txx\<^zb*¥fWib-rzffi*m8 ie^w^e^ 
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[if ** 1 0 ] Btifaftsgi&ggii. 

b -TSif ** 1 IE<£tf>3fcEi8ii&K„ 
[if**l 1] S&fSftig&ggH, #!)^K, 

& 5 r i S:**® i: iT 5 if** 1 iE«ofte«ii8«. 

[is** i 2 ] mtzm^wimmi. w^mnnMMm. 

[if ** i 3 ] i!triE««lE8itelJii< gMfcT/us =. ? 

Z>Zk Zft®. b-tZ if** 3 IB® <757feEi»S«o 
[if*«14] S«IfEfl;^;iej6lg|Jtt. ^T^^sK^rv'ftt 
flg, sKUH'^K, BTmm, PPE (Polypheny I ethe 
r) mm, 7xy- /H»J!g*3±t/^y^-u-7^^«f^ 
b45S©H©'M< it lffi£^tfWl»*mK.fc9 

t *$t®.b i-5 if** 3 lE«<D7tifii»S«o 

[if**15] ®^Ei^/<^-^Sr*i-5*f*:i, 

[if** i e ] a&iESttii.. 

if** 1 5 IH^TtEi®* v^-zK 

iif**i7] *nis3t^8si*, mts.mmm<o^mz 
[if**i8] tats«?tigT-*fc(itfifsg7t^w/> 

iSr1tmi-r5)if**l 6fE«<0}feEiSHrv ? a-/i' 0 

[if**19] m^E^^-v^^^nfcm^E 

■t Z IS b Sr^ if i t S: 4«tt t T Z m£MW&<oWk^ 
[if**2 0] *tJiS3t^gSSr^-f-5XSIi, 
tUIE:?' 5: — ±ir ^fig $ ix 1t*.m$i ^ Sr SfJia_bgB*&^t 
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J 

izi. V 1^5 J: o \z % 3e3teifc^£fcl4£3t&^'>ft 
[fS#«2 2] TOUBflU<*— VjWgjftjcJ'ifcttftE 

mn<D±\zT&mmm zmfc-tz x*§ £ . 

=f-<D'pt£ < £ t>~X k <Dmxms,fe^<D&%:*ft 9 
(HlKSr^-t-SXei: Sr^tf r i: £r4#m<t1-5#Ei8Mr 

[ ft#Jg 2 3 ] HfJiE3§3fci!t^* fcl4flfjfB§ ftSf <D'P 

<ortg|H::iil9:£*t-5 J; o \zW*&.-tZ> n £ £#® ir-TSiit 
#JS2 2fE«o*ia>S ; e^^->'K^Slijg*ffio 

to O 0 1 ] 

[0002] 

I C (Integrated Circuit ; SMBIslgg) 
^LS I (Large Scale Integrated Circuit ; Jz&ligM 

T'ra^ifit^^sgBSKwmae^i*, «^f§-s§- 

(OCR (C :E^W»©^fi, R : ic^Sgt) B»JHk 

Wfl53i-(t; J ?»ffi^i£j^Wil5«Ba'(bli. EMI (Electromag 
netic Interference) /'fX^'f t>^P8w?o^ h 

[0003] *zx\ z.tib<7>mmi:mm-rz>h<ok l 
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So 

[0004] rroi 9^*ei2l • iaftv^x-Mcfc^T 

/o ?*£3mc?-J: <oF B i-emmm-§-ws§s:ff 9 fc*o 1 c 

[0 0 0 5] 

«r^-t-5it^J;-oXt#bix5t^^?>ti^. Zti 

fl^fig-r ^> r k bns. 

[0 0 0 6] b^U**Sfc, 3t^JS8SSr»«±lC^tb^ 

[0007] *56^H:*»*»5BgS^lrJS^-C*Snfc t 
[0 0 0 8] 

14, m&Mm^fi-^&G-rzm&k, smzHmz* 

[0 0 0 9] *3gWK«fc33fclEi» j e> s 3.— /H4» 
50 3t5!l^4/c:»4gJtlg^-W'><c< i: k <Dfflxn%m 
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[0010] *&m^±zftszMmi(o$L&Jji£te. m 

[0011] **W^J:53t;B|»*^a-/uo«3S*tt 

ft < i #*ri£SS£S 5 ± 5 ^±«BlfilHi I 
gflM"5fc«)«>a**^S:»*i-5xei:, ±*HfifM 

[0 0 12] **M^J:5*E«*«*fcH:3tEI»*^ 

[0 0 13] *«Wt-J:5*lffiBS3E^»3g*j£*fctt 

[0014] 

[0015] [* i (omm<ommi *-*\ i 

[0016] El Hi, *^o&ttlc«£3ffiffitS« «> 

*:l6«S2 0i:«:{ix."CV^ o |6»S 2 O^rtffl^tt. 
3tffij»i:UT<O3t»iKK3 0, 5S**T-4 0*5 Jztfgft 
^5 0MK$tiTV^o cr.T\ S^ISi&g&lOi 

[0017] S«E«SB l 0 te, WMfeSrW-f SXtt l 

it, :<dssi i^*ffi43±wrt»»rKit?>n. OTx. 

(cu) *x<Dmnttm*bte%m&<nnimm'< 

V 1 2 a - 1 2 g i fc£ A/TV^S. mEM'** — 

V12a-12d ttgffi 1 l <ortffifc»JiS;£jh,, m^ffi 

— V 1 2 e — 1 2 g tt&ffi 1 1 CO— Jj<DmfR (El 

i-cimmmb) icxMtsjvcv**. tt^E^<^-^i 

2 c -V 12dfctt, 0lJa:l:£[5]-|5g/I 

1 2 *&£.xmimm'<9 — VI 2dll 0J;ctf8lRS 
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Sittftfts 2o^pgs^w^i^ ; en^$^^■cv^s 0 -r 
w^-eii, @^^/<*-v 1 2 a - 1 2 g 

[0018] SSUEfft/^ — V 1 2 a I*, 383feSR-T-4 0 

/H^mas^ v-e*>?>, *«e«^-^i 2 bit, g 

ftS^F- 5 0ffl<Z>®K7>T tt^Ei®'<*— vi 

2clt»**t5ICfy^6 1 (H3#flfi) JB<OfMK 

?>r y-efco, me*fc'<#— vi 2 cm, 1 

10 fc, mMMM'** — ^ 12e-12glt H^Uftl^-t 

[0 0 19] S®1 KDte^SffiKtt. ftUfrbWBL 
«E*sSMW*Jx««Bl 4. l 5*SKlte>nTV^5 0 « 
ffil 4 iS^K*^*— vi 2 a £0Rllctt»R7L (* 

AO 13a «^ntfc^ Sffi 1 4 tt&jft 

?L1 3 afcs(^$ixfc«tt^W«**^bT«ftElft 

— VI 2 a ^«jRttfc«3ttSKTV^5 0 ®figl5i 
flt«0EflU<^— vi 2 b i^fHlwttft«RLl 3b^M 

20 flcSr^bT«aiEj»^^— vi 2 blcmftlzftSR$*i 

ti>5o mi 4**»WKaait« ^2<om 

mmM] <o— a*«k:#jesu mi 5*«*»wK*5it 

[0 0 2 0] ^*^4 Ofl, mi 4 tttfa L-CiaiS 

fc«>(Z>«Km4 0 a i:, @^m-^Sr^P*Di- Sfc*©« 
-5§-m®4 0b£, «3fcSB4 0 c irSr^TUTV^o ttMtt 
®4 0 a ttflt&l 4KKH*btV^*\ *>SVMi*Baft 

[0021] g^tiS^-5 oji, mi 5 t^fr&ibTBais: 

t^i£i^5 Oat, gfiUfc3tf§^-/SCfc©^l 
«*Srffi*i-5fc*0{i-9«ffi5 Obi, g5t§B5 0 c 
tS^WLTV^^ 0 1R1S5 0 a tttS 1 5 IcgM tt 
*>5v^«*fflftif^J:9»^Six-cmi 5 t 

[0 0 2 2] !6ii2 0O$® (S«l lfflltSSftffifl^ 

*mi6, ^ec^©ttm#srta^-rs^^o«*©8i 
i 7, ^eB^e>aaattEE^Pn*D**x5®ffii 8 a, is 

mi 6 t&ytm* 4 o <Dm*=rmfe4 o bi^racng 
«a i 3 c twtitztix& v . m&mm i 6 amm i 

50 3 c^3E«Slxfc»fi*Sr^L-Cf§*m4 o b^m 
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w^^$tuTv>-5o rn^-mmi 7 t&ytm* so <om 
^mm sobt <DM\a±&%m 1 3 a #B&ztix# 

18a £@^E^<*~->'1 2 c t^M^ttS5«?Ll 3 
e />m&£hX& t> , 1 8 a tt«jtt?L 1 3 e tw^BK 
$n/c«ffift:Sr^LTm^E^^- v l 2 c 
«:»K«SftTi*S. £fc. Iil8b kWXEM/<*~- 
VI 2 d fc<oBBI^H:»jtt7Ll 3 f tlXis 9 , ® 

l 8 bliflBRTLl 3 f K3fe***LfcW«flctr^b-C« 

«E«/^— >i 2 dir««nir«K$nTv^ 0 

^mjjmMs (D—Mr&miztti&XsX^Zo 

5 o t<DHB\3gtn£inx^Zo z<nytm8L&3 on s m 

-t-*wi#tt*i bsi 3 5° ) -e*>5R*tffi3 

0a, 3 0b^ttV>5o KltBBS 0 aM:9B3fc9R'7-4 

0 ©J8*SI 4 0 c i »|6l 1 5 ± 5 l^ffit 1 1* 0 , «* 
ft 4 0 c*»b^fe*b/t3^*«r3ftW*»-3 0rtOil* 
ifrlpH-RIH"* J: 5 ttoti^o Ritffi3 0bttS* 
5^5 0<^$3t«5 0 c bttft-tZX 5fcUSUBUC*3 

fc5t«-J§-«rg#g& 5 0 c <D*ftiteElt1-a J: 5 left oT 

i-*Mt£tt. *w«iS3oo*e»*iRi t 
<omm<DKfi(Dz k&.wM-fZo aim 3t» 

O^Tffi 4:36**^4 0*5 <fctf£#;St^ 5 0<O± 
[0 0 2 4] o\z\L Miff, -fe^S 

mmmtiLktL ssi i*\ gMtr^^** (ai 2 

03 ) , #9**9 3** mZ-l£s &mJ&$L#9x-£ 
=7% v?) , gftT/u^^^A (A 1 N) *5.fcl*-fc9>f 

li, &Rl #9*^#=*-><ftJI&, sK!>>f § K, B 
T»MB, PPE (Polypheny I ether) 1MB, /u 

f7oy (^ffi^) ) i)*bt£Z>m<oo*><n'pt£< t h 

1 afc*tf»»*mK J: 9«j«a?^fct>^r. £ £1^ 

t>i¥tfnxi>5o #9*^tf*5/*JBI&i*»E 



(5) 4#B8 2 0 0 2-6 1 6 1 

tf«*tt*av^tt#M*tto^#*->»JIB % JgftfcfefcS 
yUI±0>'O'S*s*x**7-> (BCB) 4ifO»JIBSrfflV> 

^7^ h y y^9 7^a*t i9!««flfjr««iiai»^ 

[00 2 5] K&1&m 2 0 0tJ*Lfc£. J?£ 100// mCO 

*#*->«MBl2:J:9«lrt**vCV^C 0 3t»i£S&3 
0 fc 36**^4 0*3^^5**^-5 0 ktmm LTiSS 

[00 2 6] ftig&Sg 3 0 JB*f** i . 5 

4 gfto tf ;* 7 / t -t 3 ^^^r ->»JIBfc J: 

20 [0 0 2 7] **5. 3te*jftgg3 0tt, HlK*tfci5 

2 (A) , (B) IotL/cJ:^:, 37S3U *5<tl^ 
="713 1 SrHtfct 5»wUX»fifcSlxfc^9 5/ KJB3 2 
J:9ft6«JtO3t*«(S3 0Afcb-Ct>±v^ fe** 

E2 (A) riB l i:lRl«<o*r^^»v^-C«)Brbfc3t 
WR3 OA^iiiiiHrJfttWJb^ 02 (B) 
ttH2 (A) OIIB -MB j»lc»ofcWrB^»«;i-5t> 

[0 0 2 8] ^(7?*«iSK3 0 At?(*. =TJi31tt« 
jU2JB#r*d' 1 . 5 4Safcotr^^^y— /uSr^^-T 
Sj.sK^->»|Bl3:i9«ritS*tT43D. 

li3 0/zm-C*>5o ^CO=3T^3 1Ji, Mtll 
lRl<OW«88BfcRJtffi3 1 a, 3 1bS:ttTV^o ^7 
y 3 2 I*. =713 1 <Dffi/&*m ± 0 t>ffigf^^/jN 

fc±0«fifcSiX-C*3 9. -t<^ff$ttt«*.tf3 0 Azm-efe 

* 0 ^^±5^, *W»»3 0A^«*f*i6S:tt«tfc* 

13 24Bj:T/3TJi 3 1 3 7f310lW^^7 

i?<DTi? yyu«tHB, ^y J-^u^-^aKy ^^u^ifto 

[00 29] %3t*^F4 012, «*.tfaB*3tSO**^ 
-Y*— K (light emitting diode ; LED) lrj;0«J* 
$i^TV^5 0 ^^T?aB**Sttt, »*o**BB (St 
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[oo3o] rco<t otem&zm-tz m 

x.tt^Z\Z7F\^lt£ o V^—^t x^xm^^h 

)tiai»s«oite^Ji 2 o^m^iajisaj i o tR»m\z % 

IC^>>^6 1, 6 2&&S5t£ixtzt><DX$>Z>o ICf 
y^6 1, 6 2KI*. CT^tfff^SlHlK^^eyiHlK 

Cf^6 1, 6 2 7^ *36M^ T^IeIKj <£>—*{*: 

[003 1] I c^tx^e l<^3tffi^SS (Jte^2 
0) «KI4, I C^y^G 1 kmUmzmffiZfttzsO- 
-7 mW&$m) 6 3, 6 4d«-tix-pnK»t?>ixTV^ 
5. /^^6 8 a £^&LT*5!9, /<V:/6 

4(i*«tti6i:ttHiLtv^ 0 zix\zX0. icf 

1M\ /<V:/6 3, 8S1 8 a*5±tf»«ai 3 
e^«Snfc*««cSr^bT««Elft^* — VI 2 c 

6*5J:tfS8ttTLl 3 cfc*«$nfc»«*Sr^b-C«* 

[00 3 2] ICf 7^6 2(7)3tEiSS 

§2 0) {RlCIt I C*-y^6 2fc««ttKSB|t$*tfc 
/<V;/6 5, 6 6 34*-tJx-e*tI5«tb*t"CV^5 0 ^V^6 
5 KM® 18b 19 x /< V:/6 6 tt«-g-«ffi 

1 7tttttLtV^ 0 ICf^62tt, 
/<y^6 5, 8 b33«ttJ«tt?Ll 3 f fc^EttSn 

^^/6 6, fltlffil 7*5J:t«SSR 
?L1 3 dK*«SJifc»t#S:*tTS3t5Rf 5 0O« 

§1S5 o bic«fttt^sa*$n-cv^5o 

[0 0 3 3] El4fcV>b0 8Sr#J8bT, H 3 fc: 

[0 0 3 4] £i\ 04 tr^Lrt:<k 9 SSlEfll"**' 

m^E«gBio) , o&SLV&ytm+s o* 

x.tf, -t*>*ffifc:. 3 a &fr\*xm&&Jfc'<* 

-VI 2 a 4 *5 £ U^^dFL 

1 3 bsr^u-c««tiffl»^— vi 2 b \zm%L#)\zmm 

55**^4 o<omagm®4 o a ^m^E^i o^ 
m<Dmmmmi 4t^m^\i^m^^\zx^m^vx. 

3**^5 0OSiB«ffi5 0 a £m^E*|gBl OilO 
[00 3 5] 0 5l£^L*iJ; 9K, «3fe*^4 0 
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KTMftIM 2 0a «T»tf1-5. r. <*>TSM6»S 20a 

»**^4 0*J:l5S3t*^5 0 3S5Taiftl»JB 

2 0a«CIS$^o TSBIft»S2 0 aSr»*L 

[0 0 3 6] EI6^bfcJ:9^, -5r<OS^fS] 

awa**?- 5 0 o>a#8B 5 0c ica^s-r^ £ 5 \z s m 

[00 3 7] -Tfttofe, 3 0 

11, *1\ T8M61M2 0 a £>±K, Wttf^^- 

h mxz ± d ei^oagf 1 . 5 4 i &SL<owst<o^ 

;tli, 3t*ttBS3 0fc»iCi-*MP**»»tb^fcaE^ 

in p cos^ffei k» oxmytm<Dm $ ^m&s 

[00 3 8] 7^- h^^^^ESbfc<0^, 7*V-** 

^•0*»5>««E««l OMwf6iltT3tS:fiSSti-So -<^> 
3feoflgSttt, Miff, «iSffi*«9v;/«TEvvt, 10 

mW/ c ra 2 att^ttV^UA-rftV^n 35> 

M) Sr^tTff5o ^o*)^ ^jK^^V»J!8<^5*>3t^ 

50 l»*i-^ 0 rixKJ:D % **»K3 0*s»*SJxSir* 
\z s ^cop9«S§Bt^SltBB 3 0a, 30b ^M*h5o 

[0 0 3 9] ft*5 % 0 2 (A) , (B) \Z7jk\stc£o%: 
3713 1 K*3 2fcSr*i-S*SWEl63 0A 

SS»»Ji2 0a^±^ «*.tf^brva— h«feKJ:0« 
fctWBffW 1 . 5 2 8«<0»tt<OJi*^rV»J!BSr3 

AafcfroTttttfcKfcS*. T»??y KJI3 2 a 
(B2 (A) #fi8) Sr^-T^o atv^t?, T»*5i/K 

ffiiriaSI^JfeSrffl^T, nmnsirsit9 3 l a, 3 l 

KI 3 2 a Ogfflffifcir/^TS 3 1 (Oil:, CTxtf* 

^-hSCJ:t)®Moi»TWi. 5 2g«coffi 

Hft^^#*^V»llBS:3T/B3 10±SB*C*3V^X3 0 ^zm 

«t«BSr@^t:$-fr, ±95^ 7 > Kg 3 2 b fcflMtf-S. 

[0040] *fSS3 0S:»^UfcO*,, (217 i^^L 
3t»«8S 3 0 Sr« 9 «t ±^J6^1 2 0 

jo ±suite^i 2 o b li, Tumm 
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§20a tm-<Dttn*m\,^xm~<njjm\c& *)B&-r 

1004 1] W:, @8(:/tUJ:9I:, mx&M'<* 

->12c, 1 2d*5j:U^fl1i4 0b, 5 0 b K*t 
& IsT&mm 2 0 \z&mi 13c-13f &*:ix?tlffi> 

9 rnb^SIL l 3 c - 1 3 f lz«tt2?4>Wtt{*&a 

£>iMf<!:*l-, ft-^-lgfiil 6, 1 7^oJ:l/m@l 8 a, 

18b Sr-tn-Clxjejfti-S. #*s, «tt*L 1 3 c - 1 3 
f OJ&/&I4, 1f*>5VM4 Ky^SrfflV^Xfif 

13c-13f Sr^i-^r t fcisTfiB 
[004 21 ftC, ICf $//6 11^^6 3, 6 4 

«r*ix^ft#0 #145 10^^/6 21:/^ 

6 5, 6 6 £^;ft^;h,&<9{4#5o ^(DCOib. IC^-y 
^61, 6 2 S:Wx.tf/<yy 6 3-6 6 Sr*]ffl Lfc7 !J 

[0043] W:, Z<Dyt&lf&*:i/^—/l'<Dftm^\,^ 

[oo4 4i - (oytmm^r ^ —j\sx* 14. tmfrbmn 

1 2a^i:i;tffil 4S:^br%>tmT-4 o^nijsm^ 

4 0a ten*D$na «***4 o*«»fi^riB*«« 

SH^-Vl 2 b^^^ttffil 5Sr^bT§Jt^5 0 
<DmmW&5 0 aUlPpAPSixSi:, S3t*^5 O^Uif^ 

FTI8*«WiK:ft*. m^Eifcft^*— vi 2 c, 

12d. Iil8a, 18b*3j:i;/<y/6 3, 6 5Sr 

ICfy/6 1, 6 2^^H- ; enKl^t6^*g^ 

[0 0 4 5] 3§}fc3f§^-4 0, g3t*^5 0*5cfcl/I 
^6 1, 6 2^»f^prtB**»"C. WxJil C*?y7 

t % m^-mM i 6 tt«3t^^ 4 o <^m-^m® a o 
b— <sn, «^t^4 

«»U:**bT36#;tt4 0 c^bJtfi-g-SrtBft-t-^o ffl 
StUfc*«*tt, 3te»8tf&3 OKAStU t^)Rltffi3 

*jrt±* =»T13 li*i«:e»U Kftffi 3 1 b Icidigi- 

^50 <D^%n 5 0c ir A#t-r s 0 sjtSMF- 5 0 

*tbfc*«»H\ «*«»K«*SftT«»«*5 0 b 
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72 

aB^b^lM!*'*? KKA*Sn* 0 £fl>«fc 5fcb 
— ^KioT«««^)**eiS*nS. r^TI4, Jfc 

3t*ifiK3 o\z#'tz>mm&v>±£tix*s*). ytfcmm 

[0046] ^^llK^^ffi^««%EtkSC 

± 3 o oa«srai*ttics5ji:i-5 £ 

5o Sot, 3tBl»OEj|»«JJxSrKJh't"5i:i:^-e# 
[0 0 4 7] 4 0 ^gJtSR-T- 5 0 S: fc 

20 !6IW2O<0rtffitwEKi-*xii, rtvb^o^T t*£fg 
Sit, *e«M*ttSr*bl-lftI±**5wi*st?#*. 
[0 0 4 8] Sfc, *lll£^JKffil^53tE«S«S:ffl 
v^T*EI« i e^a--yuSr«^-rnff, XElftasfttt bT 
i^Stfr&fctfc^T, %EIMtfi±ir I Cfy/6 1, 6 

[0049] (m 1 <D&j&m) m 9 It. *3BW^«f 1 <D 

it. ±ens i oatt^ttottriaHRfc wi— ow^icb: 

-So 

[0 0 5 0] *SE»«te«53tEII*^a— /^fi^ 
*«o»tto*E«*^a— ^fc*#<»*5jfttt. m 
iZW&Ul 0O±ir N 3t«SEK3 0Bi:«3t*^4 0te 
«t tfS3ft**- 5 o i o m>*> - ondE 

3 ob i4, m^m^w^^ m&tmui o<D±mmt 

WS30C, 30d4r#bTV^ o 

[00 5 1] r.ojtElft^e^a.— /u-cj4, teii2 0(O 

■ 7i, *s«fct/fH-^®<£i 7^m^m#srm^'r5fc^ 

^m-^-tt«i7 2^Kftb4xTV^o 
[00 5 2] m#Hffi7 lirft^mffii 6twBi:i4« 
IK7L1 3 g^«rtSlxT*5 9. {f^m®7 1 2:(t4M 
l 6 3 gH««SiifcW#fc^Lt«ft 

WJ-gEJR$ixTV>5« m-^m^7 io«BBK 1*^0^7 
50 3^KJte>n-C*3 0. «*IBffi7 ll4/<v^7 3Sr^b 
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13 

ir*5t^4 o^mis@4i4 o a t<om\a-xmmn 3 

h^M^fJlt^^ «&1 4Aliga?Ll 3h»C^Ett 
$;ftfc^tt#£^LT«8g©®4 0 a \zm%Ltf)\z&fil£ 

m£tiitmnft&frvx®5Lsm'<*-> i 2 a icm^i 

km 3 i *s»/**ixt*5 5 , m^mm7 2 irfg-^m® 
1 7 ttmrntii 3 i ir^ttsnfcwmflcsr^b-cwft 

4 asKtt e>nx*5 0 , m&mm 7 2 ii^^;/ 7 4 l 
t§)tiT-5 ocom&mms 0 b ni^nge^nr 
t>5o "kit, t&mm 2 0 <Dmmz\^ ^n^hmmm& 

^ s**^- 5 o o«as«ffi 5 o a fc<0BiaisMj»L 1 3 
j fiw&£tix&*) * mmi 5AttS5tt?Li 3 j ic^E* 

m^m^ns^ 6*5<t^{f^-m®7 1 

^tts)t^4o^fti4 o m^m^A 

SMi^$ntfgf®g5 o b^e>a*$ixT, ft 

^-m®7 2*5j:u^m^fl;Si 7§r^LT I C^^e 2 
^>«*^y KtwA^$K5 e /«£*5, *tf>tel4m<&2&6 

So 

[00 5 5] (JR2 0>K»0|) Hi 0f4, **M<DJBi 

^^fficD^flgco ^ 2 co$£i&m\z& % mm* v * —ju<d 

Ttt, ±1BJB l <02gttaX?tt0ffij£6X i H3-^gB#tc 

So 

[00 5 6] *je»«^«53tE4»*^i— /u^JB 1 © 

**S!^«3fe*'T-4 OJ3±Vffig3tS!oa3fc*^5 Oir 
f-txi-C, «ffi«3ta^«jfc*^-4 OA*5±l/iS8ffig3tS 

£.-CI4, %g|&&3 OC^HiBBBirgltBBSrKltSstSJE 

oT^5o Sfc, 5t^i6^3 0C, «***4 0 A*5«fc 

t/s^^-T- 5 0AH, )tsKK3 oc<d— mm k$&ytm 

^4 0 A<E>$g3fcgfl4 0 c , Jt^jfiK3 0C(7)ft&<D{B!l®£ 
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§5t^^ 5 0 A(£>g#SB 5 0 c t a**Jx«x»fiii-a ± 
[0 0 5 7] ^<0<t 3ft4ffjft**iNS%^*£?a-^ 

[0058] [» 2 <omm<omm * t\ 2 
[0059] hi 1 tt. *mm<DMmz&zftmm*i? 

/^t*#<»*5jStt. »*» : F'4 0j3j:tJta3fcsK-¥.5 

[0 0 6 0] «**^4 0tt, Mitf, I Cf 1 

20 (Dytmm&fc (*6gui2o) trtSbfcMc, -t^*** 

4 0c ^3t»«B 3 0 B (Dfcftm 30c «t 9 

UHEB£ixTV*5o *3t*^4 0^ff-^m^4 0 bli, 
ICfy^e l^HvLftVMIt^y KKflHthbTt^ 
*\ fcSV^tt^SHftifKJ: O^^HT I C^y^6 1 
fc«att»wS8R$nTV^5o lKlffi4 0a(t 

[00 6 1]-*. S3fc3S^-5 0fi, Mitlf, IC^^x 
^6 2<Z)3tEj»S«^ffiUfcfflJ^ % ^<DS)tg|5 5 0 c ^ 

io it^iSK 3 o B o>Rltffi 3 o d icstJC-rs J: 5 Iwiag $ 

ttTV>5o S**^F5 0^m-^@®5 0 bfi, IC^ 1 ^ 

[006 2] roJ:5*«fifcSr*-r*5ftiBI6*^*-yu 
14, «»Ej®gpi OJrffltU »loHJS©« 

¥0 M*rM2MRALft:0>t>. «3t^4 0^Lfc I C 
^^/^6 1 S***5 OSrHagbfc I 2 

[0 0 6 3] ^COJ: 5^***^4 0*5it/g**^5 

o ^t6Se 2 o <^rtS»^ai*ji*ix-c v >^&-cfoo 

[oo64] cm 3 <nnm<Dm&\ *mmifcmi. t 
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15 

Sr-en^ett^-r t <nx&> s 0 

[00651 Si\ El 1 2 t^bfc 

«fc o \z^ M;Ltf* ¥^tttcffinfcS?q^^^-S«8 l 

^CVD (Chemical Vapor Deposition ) mz£*)&£ 
5 0 0 nnKDlRft^l (S i O2 ) <fc£#6S«# 

9 K^fcbfc ^fcbfc^*^flg±l;il3*b# 

tmfrhmimmm ow\z$uixyt&m%trz>o r<o 

*<Ofig£tl2, m?t\*. SSEETkSI^^^Srfflv^T, 10 
mW/cm 2 U&<Dmt)X~3ftffl'U0 o I^TU *tf> 

8 2 K 0 ft*,, ^tt, 7* 

ti-rmmt^uft * m z. nmtmm * m ^ xmm&^-t 

^"Cfi. B&45°) t £*tfcR£tffi3 0 a , 3 0b» 

[0 0 6 7] Eli 3 tr^U^J: 9 y^—mfo 

8 l±t-^$ix^^(D^^K3 OS:, ttB^^ii: 
&m^a*bTSM&<iUl2 0 a<D±\z&m£l£Zo Z<D 

tz. ytm&&3 0 tTummm2 o a ^^ratcn, ^ 

7K^v-«flg^^J:0^^)lglre8 3&E-T3J: plc-T 

[0068] ttv^r. T§M6«y§2o a ^y^-s«8 

SBi&Stf 1 0«l:W^t 1 OmW/c m 2 <DtfJ^T*3^ 

M*«:BWt1-* 0 »»JB 8 3 Sr«j*i-S^ 

#*^»IB3JHBflsL, XVfiB3 0teTSfl*&fiJf2 0 a 

[00 69] *&&& 3 0 KTSMfttRJl 2 0 a ft 

(hf) mm. *fctt»«7 5Mfc** (bh 
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F ; Buffered HF) SttlcR-r. £*tfcJ:!K 
£«8 1 £**£&*& 3 0 t<7)Klw^$^cS«^gS^ 

8 2#»imft£$n« S«#8£S8 2±<d^-S«8 

1^5t«KK3 0^?>^BI$ixfc«li§ (y7ht7) t 
tt 9 . *3«£K 3 0 *s««ie*|8B 1 0 HQ ( AitttlJiW:, 
TSBI&^2 0a±) ^te^$4x5 0 *ft£A|*0>ie 

[0070] z<DXo\z^mM<ommx\^ *>92£s&3 

0 Sr¥fittl:ffti/c^^-Sffi8 l±lw^j*bfcO*>, 
3 0AS:»*t5BI:T« (r^Tli. T»«»i2 0 

a) o>&mzwat*&&+z>m&T**><oxt>* z<ow& 

K30 &m&1r5 Z t 5 0 
[00 7 1] J£A±. »Ko»ttSr*lfX**MSrttTOb 

fc s bu ji±fE^j£ <^<& k pgfe $ n 5 1 <o -e « « 

<, «/r*»BrtB-e*>*. ±IS^i*5J:t/^3 
20 b, ±IBfS 2 «)JOIIO»ai-Ctt, 9R**?4 0«J:tfS 

**t- 5 0 &&\zmtm 2 0 «>^mzBR *nfc»*K 

OV^-CK^bfc^. S**^- 4 0*3 ct 1/^**^-5 0<^ 

^**T-4 0Sr^i^2 OcortgBldlEiab. §* 
*^5 0Sr*fi»»2 0^ft»CiSR-r54i^tt % ** 

$B4 0 c ^»r6]b, t^ESasio^iSS^/mfi 

^*6* B&l 3 5° ) Xfo^Rffi3 0 a t > 

S*gB5 o c fcJtrtiU fa^ElftSBl 0oi»Bi4t 

30 ^A^ftA B&4 5° ) T-fc5Sttffi3 0dir 

[0 0 7 2] ±IB*3<0*1KO«J8-Ctt % ^71 

^*fc±0«**nfc*»»(83 0«r«*B»»l 0<D 
±fclE*i-*J:5fcbfc*^ H2lc*bfcJ:5*3TJi 
3 li3J:tJ«^9y KJB3 2 ± 9 44*»»K3 0 ASrlE 

tt-en, ±iE*i^sois^»iiifcW«^«j*fc*i-5* 

40 But 2 <Dm&<DMm t mm<nmj&*m^zmm* v~ 

[0073] ^fc, JbBJS 1 wJOta>*tt-ett, m^E 
^io<t, )t^30, ***- : f-40io<t^S:** 

^so ^a*5i*nfcit6ss 2 0 1 \z x 5 «^ $ nfc* 

iE«IS4RJwOV^-CSttWbfc^^ *E«SStt^-rb<>38 
**^4 0»J:l«jaHF5 0SrfitxTV>5^Sli* 
^^t'fcott, *2*gtS83 0S:J&»S2 oco 

rtgcicffi® bfc r. <t id 1 5»*n»e>*t6. 

[0 0 7 4] $ btw, ±|E*«tO»tt^tt, ite^2 
50 0(O±i:iCf 7/6 1, 6 2 SrH^-r^^&ICO^T 



-9- 



1 
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17 

[0 0 7 5] flOX-T. ±IE#S16<OJgfl|-e(i. J&&J12 
fl^tE*^* — ^1 2a~l 2g©SSMiP-W^ 

[0 0 7 61 

[SWroM] EJl±ttW bfc i 9 (dsS*« 1 #v x LIS* 

[0 0 7 7] S!*«l 9fcV*UW*£2 10H>i* 

*va> 1 5£ettO3b£iKl2%0Ktt2r&£ fcttW** 2 
2 fcv * LSI#« 2 4 (DV 1 JgfcSEttroatelEiil^e 

[0 1 ] *&m<Otg 1 o|81S©»fflfc«3#EISa&K0> 
*WJ«:*-*-|WffiBn?*>5. 
[02] BlKv Ufc*»ft*OjS8«tr*t»fBB|-C 

[0 3] sIc^wfgiroSllfew^ffi^i^Ejia*^* 
[04] 0 3l^bfc)feiai^*v ? 3 .-yK7)5!ijt^ffiSrItt 

[0 5] H4Jc«<ie«rI!lWi-5fc*t>©WfaBH-C*) 



#BB 2002-61 61 

/« 

[06] 0 5»a&< Xg&»^4fc*ro»rBo0-C-*> 
4o 

[0 7] B6ttR<xafrtt91i-3fc«>«>*rSB-C*> 
5. 

[0 8] H7fctt<ia«:KW1-«fc*«»a5B-?*> 
[0 9 1 0 3 tfcM^e ^^-/^^ 1 

[010] 03^Ufc)tffiJBI j e^^--/w^2^?i0 
0T?fc5 o 

[01 1] **W^JB2^ll*<D»»w«S3tEj»*^ 

~ —/wmwjm * k w -t* 5 fc » on? ®0 -c *> 5 o 

[01 3] 01 2K«<xa«rlftWi-5fcft«>WBBH-C 

[014] 0 3^bfc3tffil6^-v ? ^— /wtea>ae»0! 

10-«ftlEi»8B, 11-**, 12a-12g-t* 
■EHf<* — ^> 13a-13j-«?L 14, 14 
A, 15, 15A, 18a, 18b, 19— WE* 1 
6, 17, 40b, 50b, 71, 7 2— flT9ttS« 2 
0— fftlM, 2 0a-TWii> 2 0 b— _L8M6ft 
30, 3 0 A— 3 0D- -3fe*ftK, 30a — 30 
d, 3 1a, 3 1b— Eltffi* 3 1-a7i, 3 2-^ 
9*KJB* 4 0, 4 0 A-"383t3|J-?\ 4 0 a, 5 0 a- 

4 0c-**tt, 5 0, 5 0A-gft*-T\ 
5 0c—S5tSB, 6 1, 6 2-ICfy/, 6 3 — 6 
6, 7 3, 7 8 8 2-S 
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F*-A(#%) 2H047 KA03 MA07 PA02 PA22 PA24 



PA28 QA05 
5E346 AA42 AA43 BB02 BB03 BB16 

BB20 CC08 CC09 CC10 CC13 

CC16 DD03 DD32 EE31 FF18 

FF45 HH40 
5F088 AA02 BA13 BA18 DA01 FA09 

FA1 1 FA20 JA01 JA05 JA1 1 

JA20 

5F089 AA06 AB03 AC02 AC05 AC08 
AC09 AC10 AC16 AC18 CA20 
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